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(57)Abstract; 

PURPOSE: To prevent scattering of light by a feeler of a 
photoserniconductor device. 

CONSTITUTION: A photoserniconductor element 14 is loaded on the 
recessed part 13 of a case 12, a transparent feeler 16 having a 
sedimentation property is mixed into sealing resin 15 so as to fill and seal 
th recessed part 13 and the feeler 16 is sedimented from the top of sealing 
resin 1 5 on the peripheral part of the photoserniconductor element 14. A 
refractive index of the transparent feeler 16 is made approximate to a 
refractive index of the sealing resin 15 in order to reduce scattering of light. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has been translated by computer.So the translation may not reflect the original precis ly. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words ar not translat d. 



CLAIMS 

[Claim(s)] ~ ~ ~~~~ — — 

[Claim 1] a conductor — the optical semiconductor device characterized by to have carried the OPTO semiconductor 

d vie in the base of the crevice of the concave case where it has wiring, to have mixed the filler for mitigating the 

diff rence of a coefficient of thermal expansion with an OPTO semiconductor device to the aforementioned closure resin in 

the optical semiconductor device by which restoration closure of the aforementioned crevice was carried out by the 

closur resin, and to make particle size of this filler into the size which sediments around an OPTO semiconductor devic 

at the time of closure of a closure resin 

[Claim 2] It is the optical semiconductor device which a translucency is made to have a filler according to claim 1, and is 
characterized by approximating and setting the refractive index as the refractive index of a closure resin. 
[Claim 3] The optical semiconductor device characterized by making the difference of the refractive index of a closure 
r sin, and the refractive index of a filler into less than 1% in an optical semiconductor device according to claim 2. 
[Claim 4] a conductor — the resin-seal method of the optical semiconductor device characterized by carrying an OPTO 
s miconductor device in the base of the crevice of the concave case where it has wiring, mixing in a closure resin the fill r 
which has sedimentation nature, and carrying out restoration closure of the crevice 

[Claim 5] a conductor — the resin-seal method of the optical semiconductor device characterized by carrying an OPTO 
semiconductor device in the base of the crevice of the concave case where it has wiring, mixing in a closure resin the filler 
which a refractive index approximates with a closure resin and has sedimentation nature, and carrying out restoration 
closure of the crevice 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the resin seal of an optical semiconductor device, especially, this invention has little 
deterioration of the quality by the big temperature change, and it relates to the optical semiconductor device which has 
high-reliability, and its resin-seal method. 
[0002] 

[Description of the Prior Art] The resin seal of the optical semiconductor device by casting conventionally OPTO 

s miconductor device 3 is pasted up on the base of the concave case 2 where it has wiring 1. it is shown in drawing 4 -6 — 

as — a conductor — Next, the closure resin 6 which carries out wire bond with a wire 4, connects the electrode on OPTO 

semiconductor device 3, and the electrode on a case, and does not contain a minerals filler like drawing 5 further, Or lik 

drawing 6 , the closure resin 8 containing the filler 7 without sedimentation nature is poured into a case, the closure r sins 

6 and 8 are hardened after that, and it is line intermediary **** about closure. 

[0003] 

[Problem(s) to be Solved by the Invention] It is related with the resin seal of the conventional OPTO semiconductor d vice, 
and th following problems are ******. 

[0004] When the closure resin 6 which does not contain a (b) minerals filler is used, the problem that ablation occurs in th 
interface of OPTO semiconductor device 3 and the closure resin 6 by the big temperature change by a solder DIP, th 
solder reflow, or the heat cycle test since the difference of the coefficient of thermal expansion of an OPTO semiconductor 
device and the closure resin 6 is large is ******. Moreover, the problem that the stress accompanying the resin contraction 
at the time of hardening and the stress by the expansion difference therefore generated in a surrounding temperature 
change join OPTO semiconductor device 3, and the reliability of an optical semiconductor device falls is ******. 
[0005] (b) When the optical semiconductor device 3 is a light emitting device and the closure resin 8 is filled up with th 
minerals filler 7, the problem that the output of the light to which the light which emitted light is therefore scattered on a 
fill r 7, and is emitted through the layer of the closure resin 8 declines is **** ** like drawing 6 . The problem that the 
luminous intensity which the incident lights from the outside will be scattered about by the filler 7 on the other hand if the 
closure resin 8 is filled up with the minerals filler 7 when the optical semiconductor device 3 is a photo detector, and 
reach s a photo detector falls is * *** **. 

[0006] this invention aims at offer of the optical semiconductor device which interfacial peeling of an OPTO semiconductor 
device and a closure resin is prevented, and reliability is raised in view of the above-mentioned technical problem, and can 
pr vent dispersion of the light by the filler. 
[0007] 

[Means for Solving the Problem] In the optical semiconductor device by which OPTO semiconductor device 14 was carri d 

in the base of the crevice 13 of the concave case 12 where it has wiring 11, and restoration closure of the aforementioned 

cr vie 1 3 was carried out by the closure resin 1 5 the technical-problem solution means by this invention claim 1 — lik 

drawing 1 -3 — a conductor — The filler 16 for mitigating the difference of a coefficient of thermal expansion with OPTO 

s miconductor device 14 is mixed in the aforementioned closure resin 15, and let particle size of this filler 16 be the siz 

which sediments around OPTO semiconductor device 14 at the time of closure of the closure resin 15. 

[0008] A translucency is made to have the filler 16 according to claim 1 for the technical-problem solution means by this 

inv ntion claim 2, and the refractive index is approximated and set as the refractive index of the closure resin 15. 

[0009] In an optical semiconductor device according to claim 2, as for the technical-problem solution means by this 

inv ntion claim 3, the difference of the refractive index of the closure resin 15 and the refractive index of a filler 16 is mad 

into less than 1 %. 

[0010] the technical-problem solution means by this invention claim 4 — a conductor — OPTO semiconductor device 14 is 
carried in the base of the crevice 13 of the concave case 12 where it has wiring 11. the filler 16 which has sedimentation 
nature is mixed in the closure resin 15, and restoration closure of the crevice 13 is carried out 

[001 1] the technical-problem solution means by this invention claim 5 — a conductor — OPTO semiconductor device 14 is 
carried in the base of the crevice 13 of the concave case 12 where it has wiring 11. and a refractive index mixes in the 
closure r sin 15 the filler 16 which approximates with the closure resin 15 and has sedimentation nature, and carries out 
r storation closure of the crevice 13 
[0012] 

[Function] th technicahprobl m solution means by claims 1 and 4 — setting — a conductor — OPTO semiconductor 

d vice 14 is carried in th bas of the crevic 13 of the concave case 12 where it has wiring 11, and th closur resin 15 is 

poured into th crevice 13 fa cas 12 

[0013] Und r the present circumstances, a filler 16 is centralized only on the periph ry of OPTO semiconductor devic 14 
by putting in th filler 16 which has sedimentation natur into th closure resin 15. If it do s so. in case th light of OPTO 
semiconductor d vie 14 passes th closure resin 15, it will s Idom b influ nc d by th fill r 16, but dispersion of light will 
mitigate it. 

[0014] Moreov r, in th technical-problem solution means by claims 2, 3, and 5, as the above-mentioned minerals 
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sedimentation nature fill r, when a refractiv ind x us s th thing of th transluc ncy of **1% or less of diff renc s with a 
resin refractive index, dispersion by the filler 1 6 of th synchrotron orbital radiation from an OPTO semiconductor d vie or 
th incident light from the outsid falls further, and th fall of the quantity of light of OPTO semiconductor d vie 14 
decreases. 
[0015] 

[Example] The cross section f the optical semiconductor d vice which drawing 1 shows one example of this inv ntion. the 
cross s ction in which drawing 2 is the same and showing th state in front of the closur resin seal, and drawing 3 are th 
cross s ctions showing th state immediately after the cl sur resin pouring similarly. 

[0016] like illustration — th optical semiconductor device of this xample — a conductor — OPTO semiconductor device 
14 (Light Emitting Diode) is carried in the base of the crevice 13 of the concave case 12 where it has wiring 1 1, restoration 
closure of the crevice 1 3 is carried out by the closure resin 1 5, and the filler 1 6 for mitigating the difference of a coeffici nt 
of thermal expansion with OPTO semiconductor device 1 4 to the aforementioned closure resin 1 5 is mixed 
[0017] the aforementioned concave case 12 — a conductor — in consideration of the thermal resistance at the time of the 

lectroless plating as wiring 11, engineering plastics, such as polyether sulphone (PES), are used, it has the crevice 13 of 
short form or truncated-pyramid type in the center section, and injection molding is carried out to it 

[0018] the epoxy binder 21 in which GaAs and Si are used for and, as for aforementioned OPTO semiconductor device 14, 
contain Ag for electric conduction — a conductor — wiring 1 1 is pasted and wire bond is carried out with the wire 22 made 
from Au 

[0019] The thermosetting epoxy resin of a translucency is used so that the light from OPTO semiconductor device 14 may 
be irradiated outside, and the aforementioned closure resin 15 is filled up with potting into the crevice 13 of the 
aforementioned case 12. 

[0020] The particle size is greatly set up with 10-40 micrometers so that an inorganic silica glass may be used and the 
aforem ntioned filler 16 may sediment around OPTO semiconductor device 14 at the time of closure of the closure resin 
15. This filler 16 is poured into the closure resin 15 at 10 - 50 % of the weight. And that the refractive index of this filler 16 
should mitigate dispersion of the synchrotron orbital radiation from OPTO semiconductor device 14, it approximates with 
th refractive index of the closure resin 1 5, and is set up, and, specifically, the difference of both refractive indexes is made 
int less than 1%. 

[0021] the optical semiconductor device of the above-mentioned composition — setting — the time of manufacture — 
first — like drawing 2 — a conductor — OPTO semiconductor device 14 is carried in the base of the crevice 13 of the 
concave case 12 where it has wiring 11 

[0022] And the closure resin 15 is poured into the crevice 13 of a case 12. 

[0023] Under the present circumstances, the filler 16 is mixed in order to prevent interfacial peeling by the difference of 
th co fficient of thermal expansion of OPTO semiconductor device 14 and the closure resin 15. Moreover, the particle 
siz of a filler 16 is set up greatly here. If it does so, although the filler 16 is uniformly spread in the closure resin 15 lik 
drawing 3 at the beginning of pouring, it sediments gradually with the passage of time. And it will exist only the base of a 
crevice 13, and near the circumference of OPTO semiconductor device 14 like drawing 1 at the time of hardening of th 
closure resin 15. 

[0024] Moreover, if OPTO semiconductor device 14 is made to emit light at the time of use, the light from OPTO 
s miconductor device 14 will pass the closure resin 15, and will be irradiated outside. 

[0025] At this time, since the upper part 15 of a case 12, i.e., the closure resin of an OPTO semiconductor device 14 top, 
has th little amount of fillers, it cannot receive dispersion of the light by the filler easily, and the fall of the quantity of light 
of OPTO semiconductor device 14 stops being able to generate it easily. 

[0026] Furthermore, as a sedimentation nature minerals filler, since the refractive index is using the thing of **1% or less of 
translucency of a resin refractive index, it becomes possible for the degree to which the light of OPTO semiconductor 
device 14 is therefore scattered on a filler to fall further, consequently to decrease the fall of the quantity of light. 
[0027] In addition, this invention of it not being limited to the above-mentioned example and many corrections and chang 
b ing added to the above-mentioned example within the limits of this invention is natural. 

[0028] For example, although Light Emitting Diode was used as OPTO semiconductor device 14 in the above-mentioned 

exampl , ****** is also good at another light emitting device or another photo detector. 

[0029] 

[Eff ct of the Invention] dispersion of a light according to a filler since particle size of the filler mixed in a closure resin is 
made into size according to this invention claims 1 and 4 a passage clear from the above explanation and an upper resin has 
[ a filler sediments around an OPTO semiconductor device and ] the little amount of fillers — a receptacle — ** — ** 
Therefore, it is hard coming to generate the fall of the quantity of light of an OPTO semiconductor device. 
[0030] Since the refractive index of a translucency filler is approximated and set as the refractive index of a closure resin 
according to this invention claims 2, 3, and 5, when the degree to which the light of an OPTO semiconductor device is 
therefore scattered on a filler can fall further and can decrease the fall of the quantity of light sharply, there is the 
******** effect when. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the cross section of the optical semiconductor device in which one example of this invention is 
shown. 

[Drawing 21 Drawing 2 is the cross section showing the state in front of the resin seal similarly. 
[Drawing 3] Drawing 3 is the cross section showing the state immediately after the closure resin pouring similarly. 
[Drawi ng 41 Drawing 4 is the cross section showing the state in front of the resin seal of the conventional optical 
semiconductor device. 

[Drawing 5] Drawing 5 is the cross section showing the state after closure resin pouring when similarly not mixing a filler. 
[Drawing 6] Drawing 6 is the cross section showing the state after closure resin pouring at the time of similarly mixing a 
filler. 

[D scription of Notations] 

1 1 Conductor — Wiring 

1 2 Concave Case 

13 Cr vice 

14 OPTO Semiconductor Device 

15 Closure Resin 

16 Filler 
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